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ABSTRACT 

Ocimum sanctum leaves have been traditionally used in treatment of diabetes mellitus. Dietary 
supplementation of fresh tulsi leaves in a dose of 2 gm/kg BW for 30 days led to significant 
lowering of blood glucose levels in test group. Intake of Ocimum sanctum also led to significant 
increase in levels of superoxide dismutase, reduced glutathione and total thiols, but marked 
reduction in peroxiodised lipid levels as compared to untreated control group. The leaves 
were found to possess both superoxide and hydroxyl free radical scavenging action. The 
present observations establish the efficacy of Ocimum sanctum leaves in lowering blood 
glucose levels and antioxidant property appears to be predominantly responsible for 
hypoglycemic effect. 

KEY WORDS 

Ocimum sanctum, hypoglycemic effect, antioxidant, free radical scavenger. 

INTRODUCTION 

Medicinal plants, since time immemorial have been 
in use for treatment of various diseases all over 
the world. Ocimum sanctum Linn, (Labiatae) 
commonly known as "l'ulsi" in Hindi is a medicinal 
plant commonly grown in India. The use of this 
herb has been reported in Indian traditional systems 
of medicine and its modern applications are 
receiving wide spread attention day by day (1, 2). 
Different parts of this plant have been claimed to 
be valuable in a wide spectrum of diseases(3). It 
has been observed that tulsi leaves exert 
hypocholes-terolemic, hypotriglyceridemic and 
hypophospho-lipidemic effects in the normal rabbits 
(4). Ethanolic extract (50%) of leaves showed 
hypoglycemic effects in normal as well as 
streptozotocin induced diabetic rats (5). Basil leaf 
powder has been found to cause reduction in 
fasting blood sugar and postprandial glucose level 
in NIDDM patients (6). Leaves of Ocimum sanctum 
are rich in essential oils. The presence of eugenol 
in it, in considerable amount has been shown to 
possess significant antioxidant property and to 
efficiently inhibit lipid peroxidation (7). In the present 
study, an attempt has been made to study the 
hypoglycemic and antioxidant effect of Ocimum 
sanctum leaves and probable link between the two 
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effects in view of the role of reactive oxygen 
species in pathogenesis of Diabetes mellitus and 
effects of Ocimum sanctum in Diabetes mellitus. 

MATERIAL AND METHOD 

Forty albino rabbits of either sex weighing 1.5-2.5 
kg were maintained under standard conditions and 
received food and water ad libitum. The animals 
were divided into two equal groups: 

Control group (n=20) - Maintained on normal diet 
for 30 days 

Test group (n=20) - Received supplementation of 
2 gm fresh leaves of Ocimum sanctum for 30 days. 

Blood samples were drawn from the central ear 
vein for estimation of blood glucose, plasma 
malondialdehyde (MDA), whole blood reduced 
glutathione (GSH), whole blood total thiols (PSH) 
and plasma superoxide dismutase (SOD) in both 
the groups of rabbits at the beginning of the study 
(day- l )  and after one month (day-30) of 
maintenance on respective diets. 

Enzymat ic  es t imat ion 

Plasma Malondlaldehyde estimation (MDA): The 
lipid peroxidation products react with thiobarbituric 
acid forming a pink coloured adduct on boiling 
which was measured at 548 nm (8). 

Estimation of reduced glutathione (GSH) : The 
protein free filtrate obtained after precipitation with 
metaphosphoric acid is made to react with 5,5' 
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dithiobis-2-nitrobenzoic acid (DTNB). This DTNB and 
sulphydryl groups form a relatively stable yellow 
colour whose absorbance is measured at 420nm 
against blank (9). 

Estimation of plasma superoxide dismutase 
(SOD): Epinephrine can be autoxidized to 
adrenochrome by superoxide radicals. Maximum 
autoxidation occurs at pH 10.2 has been used as 
the basis for the assay of this enzyme (10). 

Estimation of total thiols : 5'5' dithiobis- 
nitrobenzoic acid reacts with total sulphydryl groups 
to form a chromogen whose extinction is measured 
spectrophotometrically at 420 nm (11). 

The data was subjected to statistical analysis using 
Student's paired and unpaired =t" test. A p value 
of less than 0.05 was accepted as indicating 
significant difference between the compared values 

RESULTS 

There was no difference in body weight gain in 
control and test group. Food consumption pattern 
in both control and test groups were comparable 
during the period of study. No acute or chronic 
adverse symptoms were observed in the test group 
with the dose employed. Dietary supplementation 
of tulsi leaves for 30 days led to decrease in blood 
sugar levels in test group (26%) which was highly 
significant statistically (p<0.001). Lipid peroxidation 
as indicated by MDA levels declined from 3.16+0.63 
nmol/ml to 1.82+0.62 nmol/ml in test group. Whole 
blood glutathione levels in control group (0.95+0.10 
mmol/I) and in test group (0.99+0.13 mmol/I) on 
day 1 were comparable. However, the test group 
showed significant increase in levels of whole blood 
glutathione (1.84+0.16 mmol/I) after,treatment with 
tulsi leaves for 30 days. There was 50.14% 
increase in plasma SOD levels after 30 days in 
the test group. Levels of whole blood total thiols 
were comparable in both the groups on Day 1. 
Dietary supplementation of tulsi leaves led to 
significant increase (p<0.001) in whole blood total 
thiols level in test group on Day 30.(Table I) 

DISCUSSION 

Variety of Tulsi used was Sri tulsi which has green 
leaves and is more common. The 2gm/day dose 
of Ocimum sanctum was in accordance with the 
dose used by Sarkar et al. (2 gm fresh leaves _- 
0.8 gm dry weight) (4). Leaves of this plant have 
been used in traditional remedies to control 
diabetes since antiquity (12). Chattopadhyay has 
reported a well defined role of alcoholic extract of 
Ocimum sanctum leaves in suppressing blood 
glucose levels in normal glucose fed hyperglycemic, 
insulin treated and diabetic rats as compared to 

Table I. Effect  of  Ocimum sanc tum on 
blood glucose, plasma malondi -  
a l d e h y d e  (MDA),  whole  blood 
reduced glutathione (GSH), whole 
b lood t o ta l  t h i o l s  (PSH) and 
plasma superox ide  d i s m u t a s e  
(SOD) (N=20) 

DAY-1 DAY-30 

Blood 
Sugar 
(mg/dl) 

GSH 
(mmol/L) 

MDA 
(nmollml) 

SOD 
(EU/ml) 

Total 
thiols 
(mmol/I) 

CONTROL 150.55+ 151.07+ 
17.94 17.86 

TEST 148.80+ 110.0+ 
19.02 17.25 *=**b 

CONTROL 0.95+ 0.95+ 
0.10 0.11 

TEST 0.99+ 1.84+ 
0.13 0.16 *=**b 

CONTROL 3.28+ 3.30+ 
0.46 0.60 

TEST 3.16 1.82+ 
+0.63 0.62 . . . .  b 

CONTROL 3.68+ 3.72+ 
0.44 0.85 

TEST 3.41+ 5.12+ 
0.84 1.01 *~ 

CONTROL 2.94+ 2.96+ 
0.26 0.26 

TEST 2.88+ 4.16• 
0.33 0.40.= **b 

Values represent mean + SD 

*p< 0.001; **p< 0.01 

a: statistically significant as compared to Day 
1 

b: statistically significant as compared to control 
group 

control animals (5). Agrawal et al. (6) have 
suggested that basil leaves improve the B cell 
function and enhance insulin secretion. Sarkar et 
al. (13) have reported that on dry weight basis, 
leaves are apparently more effective in lowering 
the blood sugar levels as compared to dry seeds. 
Satyawati et al. (2) have recommended the 
evaluation of plant substance in the forms in which 
they are usually used in practice. There is a report 
that =tulsi" leaves inhibit absorption of glucose from 
the intestines, but the nature of active principle 
and exact mode of its action remain unclear (14). 
Mani et al. (15) have reported significant reduction 
in lipid profile in serum and tissue lipids in normal 
and diabetic rats treated with tulsi leaf powder. 
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Wide spread attention has been focussed on the 
involvement of oxygen free radicals in pathogenesis 
of Diabetes Mellitus (16). Cellular enzymatic (SOD) 
and non-enzymatic antioxidants (GSH) act as 
primary line of defence to cope with the deleterious 
effects of these radical species(17). We noticed 
that decreased malondialdehyde content (42.4%) 
with concomitant increase in both enzymatic 
(50.2%) and non-enzymatic (85.5%) antioxidant 
defence system on treatment with tulsi leaves. 
Kusumaran et al. (18) reported that intake of tulsi 
leaves caused a significant increase in levels of 
gluathione-s-transferase and all phase 1 enzymes, 
thus, providing protection against chemical 
carcinogenesis. Panda et al. (19) also reported 
significantly increased activity of two antioxidant 
enzymes in liver i.e. SOD and catalase following 
treatment with aqueous extract of Ocimum sanctum. 
Total thiols play a vital role in the structure, activity 
and transport function of proteins, membrane and 
enzymes and have been found to decrease the 
damage produced by oxidative stress (20). The 
protective effective of thiols can be brought about 
directly by scavenging free radicals, or indirectly 
by elevating GSH levels. GSH protects the cell 
against oxidative stress by reacting with peroxides 
and hydroperoxides. SOD detoxifies superoxide 
radicals and converts them to H202 which is further 
converted to H20 by catalase or GSH peroxidase. 
Ocimum sanctum probably increased the levels of 
reduced glutathione in test group by facilitating 
reduction of oxidative free radicals by H donation. 
Ocimum sanctum probably exerted its hypoglycemic 
effect by increasing the glucose uptake into cell. 
This increased glucose level in the cell, which then 
via the hexose monophosphate shunt led to 
increased production of NADPH + H § and thus 
consequently more of reduced glutathione (GSH). 
Lipid peroxides in the presence of GSH are 
converted to alcohol derivatives and not MDA and 
hence in presence of increased availability of GSH 
(due to tulsi) MDA levels decreased to a greater 
extent in test group after 30 days. Ocimum sanctum 
elevated the glutathione and antioxidant enzyme 
levels (SOD) and decrease lipid peroxidation, 
thereby suggesting that hypoglycemic effect of 
Ocimum sanctum may be linked and mediated 
through modulation of cellular antioxidant defence 
system. 

REFERENCES 

1. Kritikar, K.R. and Basu, B.D. (1991) In : indian 
medicinal plants. Edited by Bratter, E., Carris, 
J.F. and Bhaskar, K.S. VoL 3, (Periodical 
Experts Book Agency). 1955. 

2. Satyavati, C.R.V., Raina, M.K. and Sharma, M. 
(1976) Medicinal plants of India. Vol.1 (ICMR 

New Delhi). 

3. Nadkarani, A.K (1954) Nadkarni's Indian 
Materia Medica. Nadkarni, A.K. Ed. Bombay 
Popular Book Depot, 868. 

4. Sarkar, A., Lavania, S.C., Pandey, D.N. and 
Pant, MC. (1994) Changes in the blood lipid 
profile after administration on Ocimum sanctum 
(Tulsi) leaves in the normal albino rabbits. 
Indian J. Physiol. Pharmacol. 38 (4), 311-312. 

5. Chattopadhyay, R.R. (1993) Hypoglycemic 
effect of Ocimum sanctum leaf extract in 
normal and streptozotocin diabetic rats. Ind. J. 
Exp. Biol. 31, 891-893. 

6. Aggarwal, P., Rai, V. and Singh, R.B. (1996) 
Randomized placebo - controlled single blind 
trial of holy basil leaves in patients with non 
insulin-dependent diabetes mellitus. Int. J. Clin. 
Pharmacol. Ther. 34, 406-409. 

7. UmaDevi, P. and Ganasoundri, A. (1999) 
Modulation of glutathione and antioxidant 
enzymes by Ocimum sanctum and its role in 
protection against radiation injury. Indian J. 
Exp. Biol. 37, 262-268. 

8. Kumar, R., Seth, R.K., Lekhon, M.S. and 
Bhargava, J.S. (1995) Serum lipid peroxide and 
other enzyme levels of patients suffering from 
thermal injury. Burn. 21, 96-97. 

9. Beuler, E., Duron, O. and Kelly, B.M. (1963) 
Improved method for determination of blood 
glutathione. J. Lab. Clin. Med. 61, 882-888. 

10. Misra, H.P. and Fridovioh, I. (1972) The role 
of superoxide anions in auto oxidation of 
epinephrine and a simple assay for superoxide 
dismutase. J. Biochem. 247, 3170-3175. 

11. Eluman, G.L. (1959) Tissue sulfhydryl groups. 
Arch. Biochemical Biophys. 82, 70-77. 

12. Bhishagratua, K.K. (1991) Sootrasthanom 
(chapter 15, 32, 33) In: Sushrutasamhita 
Varanasi, Sanskrit Series, 135-137. 

13. Sarkar, A. and Pant, M.C. (1989) A 
Comparative study of the hypoglycemic action 
of the seeds and fresh leaves of Ocimum 
sanctum (Tulsi). Indian J. Physiol. Pharmacol. 
33, 197-198. 

14. Girl, J.P., Suganthi, B. and Meera, G. (1987) 
Effect of Tulsi (O.S) on diabetes mellitus. Ind. 
J. Nutr. Dieter. 24, 337-341. 

15. Mani, U.V., Rai, V. and lyer, U. (1997) Effect 
of Tulsi (Ocimum sanctum) leaf powder 

Indian Journal of Clinical Biochemistry, 2004 154 



Indian Journal of Clinical Biochemistry, 2004, 19 (2) 152-155 

supplementation on blood sugar levels, serum 
lipids and tissue lipids in diabetic rats. Plant 
Foods Hum. Nutr. 50, 9-16. 

16. Anderson, J. W..(1980) The role of dietary 
carbohydrate and fiber in control of diabetes. 
Adv. Intern. Med. 26, 67-96. 

17. Bradley, A.A. and Nathan, CoF. (1984) 
Glutathione metabolism as a determinant of 
therapeutic efficiency. Cancer Res. 44, 4224- 
4232. 

18. Kusamran, W.R., Ratanavila, A. and Tepsuwan, 
A. (1998) Effects of neem flowers. Thai and 

19. 

20. 

Chinese bitter gourd fruits and sweet basil 
leaves on hepatic monooxygenases and 
glutathione-S transferase activities, and in vitro 
metabolic activation of chemical carcinogens in 
rats. Food Chem. Toxicol. 36, 475-484. 

Panda, S. and Kar, A. (1998) Ocimum sanctum 
leaf extract in the regulation of thyroid function 
in the male mouse. Pharmocol. Res. 38 (2), 
107-110. 

Haenen, G., Vermculen, N., Timmerman, H. 
and Best, A. (1989) Effect of thiols on lipid 
peroxidation in rat liver microsomes. Chem. 
Biol. Interact. 31, 207-212. 

Indian Joumal of Clinical Biochemistry, 2004 155 


